NDA/NA SOLVED

PAPER 2024-11

MATHEMATICS
Let X be a matrix of order 3 x 3, Y be a matrix of order
2 x 3 and Z be a matrix of order 3 x 2, Which of the
following statements are correct?

A. (ZY)X is defined and is a square matrix of order 3.

B. Y(XZ) is defined and is a square matrix of order 2.

C. X(YZ) is not defined.

Select the answer using the code given below.

(a) AandB only (b) B and C only

(¢) AandC only (d) A,BandC

Consider the following statements :

A. The set of all irrational numbers between /12 and
J15 is an infinite set.

B. The set of all odd integers less than 1000 is a finite

set.
Which of the statements given above is/are correct?
(a) Aonly (b) B only

(c¢) BothAandB (d) Neither Anor B

How many 4-digit numbers are there having all digits as
odd?

(a) 625 (b) 400

(c) 196 (d) 120

If ® # 1 is a cube root of unity, then what is
(1+o-od)%+ (1 - o+ o) equal to?

(a) 2100 g2 (b) 2%

(©) 2100 (d) —pl00

Let A and B be two square matrices of same order. IfAB is
a null matrix, then which one of the following is correct?
(a) Both A and B are null matrices

(b) Either A or B is a null matrix

(¢) B is anull matrix if A is a non-singular matrix

(d) Both A and B are singular matrices

In the expansion of (1 + x)? (1 + x)4, if the coefficient of
3 is 35, then what is the value of (p + ¢)?

(@ 3 (b) 6

() 7 (d) 8

If p times the p™ term of an AP is equal to ¢ times the g™
term (p # q), then what is the (p + ¢)™ term equal to?

(a) 0 (b) ptg

(©) pq (d) pg(p +q)

Let p = In(x), g = In(x) and r = In(x>), where x > 1. Which
of the following statements is/are correct?

A. p,gandrarein AP.

B. p, g and » can never be in GP.

o

10.

11,

12.

Select the answer using the code given below:

(a) Aonly (b) B only
(¢) BothAand B (d) Neither Anor B
i 28 1
If Z :% 2i 3i 2d=x+imi=v-1
13013

then what is modulus of Z equal to?

@ 1 (®) 2
(© 2 @ 3

20 ;
What is the value of the sum (" +i" +i"

n=1

where i =+/—-1 ?

(a) —2i (b) 0
(c) 1 (d) 2i
Letx>1,y>1,z>1 be in GP. Then
1 1 1
5 ; are
I+lnx l+lny l+Inz
(a) InAP
(b) in GP
(¢) in HP

(d) neither in AP nor in GP nor in HP

V3

If o= —l +i—— then what is
2 2

l+o 1+0? o+’
1 & o2 | equal to?
1 1
e — 1
@ (1)2
(@ 0 b o
(©) o @ 1 -w?

If the sum of the first » terms of a series is n(2n + 1), then
what is the »th term?

(@) 4n—-1 (b) 4n

(c) 4n+1 (d) 4n+3

In how many ways can the letters of the word INDIA be
permutated such that in each combination, vowels should
occupy odd positions?
(a) 3

() 9

®) 6
@ 12



15,

16.

19,

20.

21

22,

i

The letters of the word EQUATION are arranged in such
a way that all vowels as well as consonants are together.
How many such arrangements are there?

(a) 240 (b) 720

(c) 1440 (d) 1620

If n is a oot of the equation x2 + px +m = 0 and m is a root
of the equation x2 + px + n = 0, where m # n, then what is
the value of p + m+n ?

(a -1 (b) 0

(© 1 @ 2

In how many ways can a student choose (7 — 2) courses
out of # courses if 2 courses are compulsory (n > 4)?

(@ (n=3)(n—4) ® r-1)@n-2)

© &= 3)2(71 —4) @ &= 2)2(n -3)

n 20 30

2

4
IfD,= [n~ 40 50| then what is the value of ZD” ?

w60 70
(a) — 10000 (by — 10
(©) 10 (d) 10000
Consider the following in respect of the matrices

1n=1

0 o -b a* ab ac

andQ=|ab b> bc
2

P=|—¢c 0 a
b —-a 0

ac bc ¢
A. PQ is null a matrix.
B. QP is an identity matrix of order 3.

C. PQ=0QP

which of the above is/are correct?

(a) Aonly (b) B only
(¢) Aand C (d) Band C

If P is a skew-symmetric matrix of order 3, then what is
det(P) equal to?

(@) -1 () 0
© 1 (@ 3
If 4sin”! x + cos™! x = m, then what is sin™! x + 4 cos™ x
equal to?
@ 3 ®) =
© 25 (d 2n
2
What is cot?(sec! 2) + tan? (cosec™! 3) equal to?
11 11
S b —
(@) = (b) Y
7 1
S d ——
(c) oy (d) B
In a triangle ABC, i B .

cos A - cosB - cosC
What is the area of the triangle if a = 6 cm?

24.

25

26.

27.

28.

29.

30.

32

(a) 9ﬁ square cm
(¢) 183 square cm (d) 24 square cm

The roots of the equation 7x? — 6x + 1 = 0 are tan o and
tan 3, where 2c. and 23 are the angles of a triangle. Which
one of the following is correct?

(a) The triangle is equilateral

(b) The triangle is isosceles but not right-angled

(¢) The triangle is right-angled

(d) The triangle is right-angled isosceles

In a triangle ABC, ZA=75%and /B=45°. Whatis 2a— b

equal to?
®) 2¢

@ c
(c) 2¢ @) 2y2¢

What 1s the number of solutions of the equation
cot2x.cot3x=1for0<x<nm?

(a) Only one (b) Only two

(¢) Only five (d) More than five

What is the general solution of cos!® x —sin!% x =12
(a) nn (b)) 2n+ Dn

(b) 12 square cm

(©) 2w @ (2n+l)§

where # is an integer.
In a triangle ABC, tanA + tanB + tanC = &
What is the value of cotA cot B cotC ?

@) 0.5k (b) %
3 1
i 4y —
© - @ -
What is sinl12° sind8° equal to?
Jg -1 \E +1
— b
(@) 2 (b) 2
V5-1 V5+1
_— d
© = @ 5
What is M equal to?
cos17°+smn17°
(a) tan 34° (b) cot 34°
(c) tan 62° (d) cot62°
Consider the following numbers :
A. tan 22.5°
B. cot22.5°

C. tan 22.5°-cot 22.5°
How many of the above are irrational numbers?

(a) None (b) Only one
(¢) Only two (d) All three
T ¥ - b

vl cos(iﬁfe] cos[z—;JrB]

then what is x + y + z equal to?
(a) -1 (® 0
(© 1 @ 3



33

34.

33.

36.

38.

40.

If p tan (0 — 30°) = g tan (0 + 120°), then what is 29

equal to? (p-q)
(a) sin 20 (b) cos 20
(c) 2sin26 (d) 2cos 26

Let P and Q be two non-void relations on a set A. Which

of the following statements are correct?

A. Pand Q are reflexive = P m Q is reflexive.

B. Pand Q are symmetric = P w Q is symmetric.

C. Pand Q are transitive —> P m Q is transitive.

Select the answer using the code given below.,

(a) AandB only

(b) B and C only

(¢) AandC only

(d) A,BandC

If A and B are two non-empty sets having 10 elements in

common, then how many elements do A ¥ Band B x A

have in common?

(a) 10 (b) 20

(c) 40 (d) 100

What is the remainder when 7" — 6n is divided by 36 for

n=100?

(@ 0 ® 1

(c) 2 (d) 6

What is the maximum number of possible points of

intersection of four straight lines and a circle (intersection

1s between lines as well as circle and lines)?

(a) 6 ®) 10

(c) 14 (d) 16

In an AP, the ratio of the sum of the first p terms to the sum

of the first ¢ terms is p% : g% Which one of the following

is correct?

(a) The first term is equal to the common difference

(b) The first term is equal to twice the common difference

(c) The common difference is equal to twice the first term

(d) The first term is equal to square of the common
difference

What is the number of real roots of the equation (x — 1)?

+@x-32+(x-52=0?

(a) None (b) Only one

(c) Only two (d) Three

In a class of 240 students, 180 passed in English, 130

passed in Hindi and 150 passed in Sanskrit. Further, 60

passed in only one subject, 110 passed in only two subjects

and 10 passed in none of the subjects. How many passed

in all three subjects?

(a) 60

(c) 40

(b) 55
(d 35

DIRECTIONS (Qs 41-42): Consider the following for the two
(02) items that follow :

Let Z, and Z, be any two complex numbers such that

41.

42.

v My Ay A

What is the value of EL ?
2
(@) 1 (b) 2
(c) 3 (@ 4
; 1 Z;
What is the value of —+Re| — |?
2 (Zz }
(a) -1 (b) 0
() 1 (d 2

DIRECTIONS (Qs. 43-44): Consider the following for the
two (02) items that follow :

The product of 5 consecutive terms of an AP is 229635. The
first, second and fifth terms are in GP.

43.

44,

What is the common difference?

(@) 3 ®) 4
() 5 (d 6
What is the sum of all five terms?
(a) 60 () 65
() 75 (d) 80

DIRECTIONS (Qs. 45-46): Consider the following for the
two (02) items that follow :

Let (8+347)*° =U+Vand (8 ~347)%° =W, where U is an
integerand 0 <V < 1.

45.

46.

What is V + W equal to?

(a) 8 (b) 4
(c) 2 (d 1
What is the value of (U + V) W?

@5 ®1 ©2 @

DIRECTIONS (Qs. 47-48): Consider the following for the
two (02) items that follow :

The roots of the quadratic equation

AP+ B E - aP)x+ A(ad - Y =0are equal (a?+ H2#2).

47.

48.

Which one of the following statements is correct?
(a) a?, b2, ¢t are in AP.

(b) a2, b2, ¢ are in GP.

(c) a2 b?%, c* are in HP.

(d) a2, b2, ¢? are neither in AP nor in GP nor in HP.
Which one of the following is a root of the equation?

22 2 25 2 2

@ bz(czfaz) ®) b (cj_a )
a“(c® -b") az(b'—cz)

3.3 2 5.9 3
© ZEe) O
2a°(c” -b") 2a° (6" —¢7)



DIRECTIONS (Qs. 49-50): Consider the following for the
two (02) items that follow :

3 =3 4]
LetA=|2 -3 4
0 -1 1

49. Whatis A(adj A) equal to?

50.

51.

52

(5 0 0] 2 0 0]
(@ 0 350 ® [0 2
0 0 5 2
é 0 0
(1 0 0]
1
() |0 5 0 (d|jo 1 0
1 0 0 1
0 0 = N N
i 2
What is AL equal to?
57 0
1 ~1 © 3
@ |2 3 -4 ®) |1 5 -2
2 3 =3 ;3 8
L 2 ]
1o
2 =2 0 5 5
© |-4 6 -8 @ |2 3 A
X B - 5 5 5
2 3 3
L 3 |
What is 3a+2p equal to if
(21 +6]+27F)x (i +aj +Bk)
is a null vector?
(a) 36 (b) 33
(c) 30 @ 27

For what value of the angle between the vectors @ and b
is the quantity |a xb | +f3 |@b | maximum?

(a) 0° (b) 30°

(c) 45° (d) 60°

Let O be the angle between two unit vectors g and 5 . If

@+2b is perpendicular to 53 — 4b , then what is cos® +
c0s26 equal to ?

1
(@) 0 (®) >

Bl

(e) 1 (@) -

54.

55.

56.

37

38.

59.

60.

Let ABCDEF be a regular hexagon. If AD =mBC and
CF = nAB, then what is mn equal to?
(a) —4 ®) -2
(© 2 () 4
The vectors a,5 and ¢ are of the same length. If taken
pairwise, they form equal angles. If a=i+, and
b= j +]:’ , then what can ¢ be equal to?
A i+k

e

—
Select the correct answer using the code given below.
(a) Aonly (b) B only
(c) BothAand B (d) Neither Anor B
The diagonals of a quadrilateral ABCD are along the lines
x—2y =1 and 4x + 2y = 3. The quadrilateral ABCD may
bea
(a) rectangle (b) cyclic quadrilateral
(¢) parallelogram (d) rhombus
The foci of the ellipse 4x2 + 9y = 1 are at Q and R. If
P(x, ) is any point on the ellipse, then what is PQ + PR
equal to?

@) 2
-
© 3

®) 1
1
d =
()3

IfP(2, 4), Q(8, 12), R(10, 14) and S(x,y) are vertices of a

parallelogram, then what is (x + y) equal to?

(a) 8 (b) 10

ey 12 (d) 14

The equation of a circle is

2-4x+3)+G2-6p+8)=0

Which of the following statements are correct?

A. The end points of a diameter of the circle are at (1, 2)
and (3, 4).

B. The end points of a diameter of the circle are at (1, 4)
and (3, 2).

C. The end points of a diameter of the circle are at (2, 4)
and (4, 2).

Select the answer using the code given below.

(a) AandB only (b) B and C only

(c) Aand C only (d) A,Band C

Consider the points P(44.4%) and Q(4%, —4k) lying on the

parabola y* = 4Jcx. If the vertex is A, then what is /PAQ

equal to?

(a) 60°

(¢) 120°

() 90°
(d) 135°

DIRECTIONS (Qs. 61-62): Consider the following for the
two (02) items that follow :

A triangle ABC is inscribed in the circle x2 + 32 =100. B and C
have coordinates (6, 8) and (— 8, 6) respectively.



61. Whatis £ BAC equal to?

(a) L ® I or 2%
2 3 3
m 3n T 51
(c) il (@ e
62. What are the coordinates of A?
(@ (6,8
(b) (-6,-8)

© (5¥2,5V2)

(d) Cannot be determined due to insufficient data

DIRECTIONS (Qs. 63-64): Consider the following for the
two (02) items that follow :

ABCD is an isosceles trapezium and AB is parallel to DC. Let
A(2, 3), B4, 3), C(5, 1) be the vertices.

63. What are the coordinates of vertex D?
@ & () (1,2)
© (LD (@ G.D

64. What is the point of intersection of the diagonals of the
trapezium?

7 T
o()  of
(c) [%2) (a) (%2)

DIRECTIONS (Qs. 65-66): Consider the following for the
two (02) items that follow :

Let 2x2 + 2y + 222 + 3x + 3y + 3z — 6 = 0 be a sphere.
65. What is the diameter of the sphere?

@ 3V3 ) 53
4 2
© 35 () 35
4 2

66. The centre of the sphere lies on the plane
(@) 2x+2y+22-3=0
(b) 4x+4y+4z-3=0
(c) 4x+8y+82—15=0
(d) 4x+8y+8z+15=0

DIRECTIONS (Qs. 67-68): Consider the following for the
two (02) items that follow :

Let S be the line of intersection of two planes x +y +z =1 and

2x+3y—4z=8.

67. Which of the following are the direction ratios of §?
o P A () <-7,6, 1>
(c) <-6,5,1> (d) <6,5, 1>

68. If(/, m, n) are direction cosines of S, then what is the value
of 43 (#— m*—n*)?
(a) 6
(c) 4

() 5
@1

DIRECTIONS (Qs. 69-70): Consider the following for the
two (02) items that follow :

LetL:x+y+z+4=0=2x—y—-2z+ 8 be a line and
P:x+2y+3z+1=0be aplane
69. What are the direction ratios of the line?

(@) <2,1,-1> (b) <0,-1,2>
(©) <0,1,—1> @) 42, 8,—3%
70. What is the point of intersection of L and P?
(a) 4,3,-3) (b) 4,-3,3)
() (-4,-3,-3) (d) (—4,-3,3)

71. Letz=[y] and y = [x] —x, where [.] is the greatest integer
function. If x is not an integer but positive, then what 1s
the value of z?

(a) —1 () 0
(©) 1 (@ 2
72. Iff(x)=4x+1and g (x) = kx + 2 such that
fogx)=gof(x), then what is the value of k?
(a) 7 (b) 5
(c) 4 () 3
73. What is the minimum value of the function
F &) =log,, (x? + 2x +11)?
@@ 0 VR
{© 2 (d) 10
74. Which one of the following is correct regarding
lim @‘.’
x33 x—3
(a) Limits exists and is equal to 1
(b) Limits exists and is equal to 0
(¢) Limits exists and is equal to —1
(d) Limit does not exist
75. What is the maximum value of the a cos x + b sinx + ¢?

@ Va?+b%+c ) Va®+b* +c
© VaZ+d? —c (d) Va®+52

76. Iff(2x) = 4x%+ 1, then for how many real values of x will
S (2x) be the GM of /(x) and f'(4x)?
(a) Four (b) Two
(¢) One (d) None

77. Iff(x) = [x]* — 30[x] + 221 = 0, where [x] is the greatest
integer function, then what is the sum of all integer

solutions?
(a) 13 (b 17
(©) 27 (d) 30

78. Iff(x)=9x — 8x such that g(x) = f(x) — 1, then which
one of the following is correct?
(a) g(x) = 0 has no real roots
(b) g(x) =0 has only one real root which is an integer
(c) g(x) =0 has two real roots which are integers
(a) g(x)=0 has only one real root which is not an integer



79. Whatis lim (sec6 - tan0) equal to?

L
-

@-1 ®0 ©3 @
80. Letf(x)f(y)=f(xy) for all real x, y. If (2) = 4, then what

is the value off l ?
2

1

1
@; ® = () 1 (d)4

DIRECTIONS (Qs. 81-82): Consider the following for the
two (02) items that follow :

Letfo g(x) =cos? y/x and g o f(x) =|cosx|.
81. Which one of the following is f'(x)?

(a) cosx (b) cosx?
(¢) cos?x (d) cos|x|
82. Which one of the following is g(x)?
@ x (®) |x|
(© «* (@ x|x|

DIRECTIONS (Qs. 83-84): Consider the following for the
two (02) items that follow :

Let/(x) = [x)* - [¥*]

83. Whatis f(0.999) + £ (1.001) equal to?
(a) —1 (b) 0
(© 1 (d 2

84. Consider the following statements :
A. f(x)is continuous at x = 0.
B. f(x) is continuous at x =1
Which of the statements given above is/are correct?
(a) Aonly
(b) B only
(¢) BothAand B
(d) Neither Anor B

DIRECTIONS (Qs. 85-86): Consider the following for the
two (02) items that follow :

-m T
Letf(x)=cos 2x+xon [—7—}
22
85. What is the greatest value of f(x) ?
3 =
B 22 w B.x
2 12 2 12
V3 o a CE
S e d) —+—
© s s (d) 5 5

86. What is the least value of f(x)?

@ {ui}
2

© —(1+EJ
4

DIRECTIONS (Qs. 87-88): Consider the following for the
two (02) items that follow :

The area bounded by the parabola 3* = kx and the line x = k,

where &> 0, is . square units.

87. What is the value of £?

1
a) — b 1
(@) 5 (b)
©) 2 (d) 2

88. What is the area of the parabola bounded by the latus

rectum?

1 ; 2 ;
(a) 5 square unit (b) r square unit

; 4 g

(¢) 1 square unit (d) 3 square unit

DIRECTIONS (Qs. 89-90): Consider the following for the
two (02) items that follow :

Let y dx + (x —y*)dy = 0 be a differential equation.
89. What are the order and degree respectively of the
differential equation?

(a) 1and 1 (b) land 2
(¢) 2and 1 (d) 1and3
90. What is the solution of the differential equation?
(@ y*+2x=c () y*+3x=c
(©) 2t+x=c (d) dxy—yt=c

DIRECTIONS (Qs. 91-92): Consider the following for the
two (02) items that follow :

Letf(x)=|x2-x-2]|
91. Whatis _[Ozf(x)dx equal to?

(@ 0 (b 1

10

5 =
© = d)
<) 3 ( 3

3
92. What is L F(x)dx equal to?

(a) 2
(c) 4

(®) 3
(@ 5

DIRECTIONS (Qs. 93-94): Consider the following for the
two (02) items that follow :

Let /(1) =1In (1 ++14+7%) and g(¢) = ran( f(r)).
93. Consider the following statements :
A. f(¥) is an odd function.
B. g (7 is an odd function.
Which of the statements given above is/are correct?
(a) Aonly (b) B only
(c) Both A and B (d) Neither Anor B



94. What is J‘:T g(ndt equal to?
(@ -1 () 0

1
(c) 5 (d) 1

DIRECTIONS (Qs. 95-96): Consider the following for the
two (02) items that follow:

Letf: (— 1, 1) = R be a differentiable function with /(0) = -1

and £(0) = 1. Let h(x) = f(2.f (x) + 2) and g (x) = (h(x))*.
95. What is h'(0) equal to?

(a) -2 ® -1

(c) 0 @ 2
96. What is g'(0) equal to?

(a) —4 b -2

(©) 0 (4 4

DIRECTIONS (Qs. 97-98): Consider the following for the
two (02) items that follow :

e
2
J(x)
— | =——dx, =}
LetI £ 2@ where f(x) = sin x and

g &) —sinx+cosx+ 1.

=
97. Whati de lto?
; at is equal to ?
! e 1
In2 In2
i b)) —=
(@) ~ (®) 3
(¢) In2 (d) 2In2
98. Whatis I equal to?
T T
—+In2 b) ——In2
(a) 4.+n ) 3
m In2
oy Z. M5 ) —h—
4 2 4 2

DIRECTIONS (Qs. 99-100): Consider the following for the
two (02) items that follow :

2
Let 2[%;— —UEVE-3h{U®+V@)+e

Vx©+1

99, What is [U%(x) — V3(x)| equal to?
(@ 0 () 1
@© 2 (d) 3
100. What is U(x) V(x) equal to?
@ x?+x? () Vxix
2,4
© 2 2“ @ 22 +x*
101. Letx — 3y +4 =0 and 2x — 7y + 8 = 0 be two lines of

regression computed from some bivariate data. If b and

102.

103.

104.

105.

106.

107.

108.

b, are regression coeflicients of lines of regression of
» on x and x on y respectively, then what is the value of

b +TE?
(@ -2 (b) 1
(c) 2 (d 5

The mean of # observations

1,4, 9,16, ..., n* is 130. What is the value of n?

(a) 18 (b) 19

(c) 20 (d) 21

Three distinct natural numbers are chosen at random from
1 to 10. What is the probability that they are consecutive?

[ )
@ 13 ® 0
1 7
e dy —
© 3 @ 5o

A, B, C are three mutually exclusive and exhaustive events
associated with a random experiment. If 3P (B) = 4P (A)
and 3P(C) = 2P(B), then what is P(A) equal to?

7 i
(@) = (®) 2
9 10
o @ 5

A die has two faces with number 4, three faces with number
5 and one face with number 6. If the die is rolled once,
then what is the probability of getting 4 or 5?

2
a) — =
(a) (b) 3
5 1
(© — (d) —
A bof contains 2 black, 4 yellowj'and 6 white balls. Three

balls are drawn in succession with replacement. What is
the probability that all three are of the same colour?

1 1
(a) g (b) %
© L @ 3
12 12

A can hit a target 5 times in 6 shots, B can hit 4 times
in 5 shots and C can hit 3 times in 4 shots. What is the
probability that A and C may hit but B may lose?

(a) (®)

W= Oy | -

© (d)

The letters of the word ZOOLOGY are arranged in all
possible ways. What is the probability that the consonants
and vowels occur alternatively?

= 00—

@ S ® 3
35 35
© > (d)

35 s



109.

110.

111

112.

113

114.

115.

116.

A natural number x is chosen at random from the first 100
natural numbers. What is the probability that x2 + x > 50?2

@ 2 ® 2

100 50

23

w B @ =

25 25
What is the mean deviation of the first 10 natural numbers?

(a) 2 ®) 2.5

(© 3 (d 3.5

9
Let fo =855. If M is the mean and © is the standard
=l
dgviation of x,, X5, ..... Xg, then what is the value of M? +
o-?
(@) 100 (b) 95
(c) 90 (d 85
The mean of the series x,, x,, ..., x, is ¥ . If'x, is replaced
by k, then what is the new mean?

B %%, +& (b) A-xX+k
n

%%~k 4 nx —x, +k

(c) S @ .

A fair coin is tossed till two heads occur in succession.,
‘What is the probability that the number of tosses required
is less than 6?

5 .|
(a) a (b) 32
31 19
(©) = (d) %

Um A contains 2 white and 2 black balls while urn B
contains 3 white and 2 black balls. One ball is transferred
from urn A to urn B and then a ball is drawn out of urn B.
What is the probability that the ball is white?

11 T
fa by —
@) 20 B 12

© -

For two events A and B, P(A) = P(A|B) = 0.25 and P(B|A)
= 0.5. Which of the following are correct?

A. Aand B are independent.

B. P(AY U BY=10.875

C. P(A°RB9=0375

Select the answer using the code given below.
(a) AandB only (b) B and C only
(¢) AandC only (d) A,Band C

Two perfect dice are thrown. What is the probability that
the sum of the numbers on the faces is neither 9 nor 10?

@ 1

1 5
(a) 36 (b) 5
© L @ 2

36 36

117.

118.

119,

120.

The occurrence of a disease in an industry is such that the
workers have 20% chance of suffering from it. What is the
probability that out of 6 workers chosen at random, 4 or
more will suffer from the disease?

33 63
@ 3125 ® 3125
© 3 @ 8B
3125 3125

Three perfect dice are rolled. Under the condition that no
two show the same face, what is the probability that one
of the faces shown is an ace (one)?

5 b 2
(a) 5 (b) 3
1 1
2 a L
(©) 3 (D 5

Three perfect dice D, D, and Dy are rolled. Let x, y and z
represent the numbers on D, D, and D, respectively. What
is the number of possible outcomes such that x < y<z?
(a) 20 (b) 18

() 14 (d) 10

In a binomial distribution, if the mean is 6 and the standard
deviationis /2 , then what are the values of the parameters
n and p respectively?

1 1

(a) 18 and — (b) 9and 7
3 3

2

(¢) 18 and % (d) 9and 3



HINTS & SOLUTIONS

™)

MATHEMATICS

(d) Since we know that matrix multiplication is only
possible when column of first matrix is equal to row of ©.
the second matrix.

All]xﬂ 2 B]l:’:p 5 (AB)T]I“D

Thus [23 %2 -Yz x 3] X3 3 = (2yX)5 .4

and Y, , o [X;, 5. 25, 5] = (¥X2),, 5 T
andx; 3 [Y;,5-25.,17%5.5.(Y2), .5

- No. of columns in X = no. of rows in (yz)

Hence x(yz) is not defined.

(a) Since between any two irrational numbers, infinite
number of irrational numbers are there. Hence, the set of
all irrational numbers between 12 and J15 is having
infinite number of elements.

Set of all odd integers less than 1000 is {...... -5, -3,
L3, ... 999} which is an infinite set. 8.
(a) Odddigitscanbe 1,3,5,7,9

S5x5%x5x5

[TTT]

All five odd digits can be filled at 4 places.
Hence total required 4-digits numbers are 5 x 5 x 5 x 5
= 625.
(d) LetI=(1+m—w?)%0+ (1 -+ m?)lo0 9.
- (ﬁ (1)2*032)1[}0 = (7(9 ,,(D)IOO { 1 +U.)+(D2 :0}
= 2100 ((,200 4. ;100
fom 2100 (mQ i UJ) { (!)3 — 1}
=_ 9100

(¢) Wehave, AB=0

" = .
Let A:[a ]andelp q]
c d r s

a bllp q 0 0 10.
AB = ==
i [c d}[r s} L) O}

ap+br aq+bs' 0 0
Lp +dr cq+ dsJ ] L) OJ
Comparing both sides, we have
ap+br=0 (2}
ag+bs=0 .(11)
cp+dr=0 .. (1if)
cqtds=0 (V) Ll

Solving equation (i) and (iii), we get
(ad—bc)p=0and(ad—bc)r =10
Solving equation (ii) amd (iv), we get
(ad—be)q =0 and (ad —be)s =0

Now, If A is non-singular = ad — bc # 0.

So,weget,p=q=r=s=0
So, B is a null matrix.
(c) Here, (1 +x)P(1+x)3=(1+x)P™4
Given, Coeff. of X? in the expansion of (1 +x)P T 4= 35
= @+oc,=35="C,
= pHg=7 (on comparison)
(a) Suppose 'a' and 'd' be the first term and common
difference of AP respectively.
nthterm:Tﬂ:a+(n— 1).d
@+Qtterm =T, . =a+@+q-Dd ..@)
Given, p. Tp =ifi. T(1
=plat(p-1Dd=q.[a+(g-1)d]
= p-@lat+t@p+q-1)d]=0
= [a+(p+tq-1d]=0 {~p=q}
= Tp+q =40 {from (i)}
(c) We have given,p=(nx,q=(nx>=3/nx
r=(nx’=5(nx
Clearly, q—p=r—q=2 {nx
= p,qandrarein A.P.

Also, Since 1.% o P> q and r can never be in GP.

1i 2i 1
(b) We have given, Z:§2i 3 2
I8 1 3
[ s g
= 22;[1(91----2)—21 (61—6)+ 1 (21-91)]
1 ; :
= Z:§(3+31)i1+‘1
= Modulus of z= {12 112 = 2

20
(b) Suppose A= (i‘H £i" »e-i““}

n=1

=5 A%i"(l+l+i}gzoin( i+1+i)
n=l 1 n=l1

20

2 =il 2B it + 20

n=1

CAFREP 8

=B i L =0

Since, X, y, z are in G.P.

yvi=xz=2Iny=Inx+Inz

Iny-Inx=Inz-Iny

Inx,Iny, Inzarein AP.

(1+Inx),(1+Iny), (1+Inz)arein AP
1 1 1

(l+Inx) (1+Iny) (1+Inz)

(i | 11

g LULUlz

are in AP.




12.

14.

15,

16.

l+o 140’ o+o’
(a) Suppose A=| 1 (0] ok
1 1
— - 1
L] (02
Now C| — €, + C, + €5, we get
2(1+m+m2) 1+0° @+’
= A= (]+u)+co2) ® o’
(+o+o’) 1
2 - 1
(0] ®
200) 1+0° o+o
=A=|0 o o [=0
1
0 — 1
()

{* all element of C, is zero}.

(a) Here,S, =n(Cn+1)=>s ,=m-1)(2n-1)
nterm=T, =S -8 __,

T, =n@n+1)—(@m—1)2n—1y=4n=1

(b) Here word 'INDIA' contains 3 vowels (I, I, A) and
two consonants (N, D)

Now, 3 vowels (I, I, A) can be arranged at odd position in

3! .
51 =3 ways and 2 consonants (N, D) can be arranged in

2! ways = 2 ways
] odd Icven | odd | even ] odd |

Hence, required number of ways =(3) (2) =6

(¢) Here, word, ' EQUATION' contains 5 vowels (A, E, L
0, U) and 3 consonants (Q, T, N).

Two cases are possible here

Case (I):

[¥lefrafE(r[o[U]

Consonants Vowels

Number of ways for this arrangement = (3!) . (5!)
Case(II):

[A[E[1]0]U[N[Q]T]

Vowels Consonants

Number of ways for this arrangement = (3!) - (5!)
Total required number of ways = (3!) (51) + 3D (§1)
= 1440

(c) Given, nisarootof x2+px+m=0

= n+pn+m=0 ..34

Given, m is a root of the equation x>+ px +n=0
= mi+pm+n=0 ..(ii)

17,

18.

19.

20.

21.

Now subtracting Eq (ii) from Eq (i), we get

M -mY)+pm-m—-n-m)=0
= (@-m)[(n+m)+p-1]=0
= n+m+p-1=0 {given, n # m}
= fatamtrp=1
(d) We have given that 2 courses are compulsory.
Total remaining courses available for selection
=n — 2 and total remaining courses that can be chosen
from (n—2) coursesis (n—2)—-2=0 (n—4).
Thus, required number of ways = @-2)C @14
_(n-=2)(n-3)

2
(a) Given,
n 20 30 n 1 3
D, =[n? 40 50/=(20)(10)}n> 2 5
n’> 60 70 o’ 37

= D, =200[n(14-15)-1 (72 - 35n°) + 3 (3n2 - 2n)]
= D, =200(-n+ 2n? - n?)

4 4
Now, 3 D, =200% (-n+2n —n’)

n=1 n=1

. n(n+1) 2 nn+D@2n+1)
PRTE S
2

6
3 [ nm+1) -
xn '[ 2 }

Hence,

4 2
D, =200 - DD, , DOO) _((4)(5)}
= 2 6 2
=200 (- 50) =— 10000
(c) We have given,

0 « <b a? ab ac
P=[— 0 a[Q=|ab b bec
b -a 0 ac be o

00 0 00 0
= PQ=|0 0 0|andQP=[0 0 0
00 0 00 0

= PQ = QP = option (c) is correct.

(b) We know that, determinant of any skew symmetric
matrix with odd order is always zero.

Hence, determinant of skew symmetric matrix (3 x 3)
will be zero.

(c) We have given, 4 sin”'x + cos'x = .

= 4[E*COS_1XJ+[E7Sin_]X):T{
2 2

{ o = _ﬂ}

sin -~ X+cos X_E



25. (b) Here, ZA=175°% £B=45°= AC=60°
1

n
= 2m—4cos Ix + 7" sinT'X =T We know that,

In a b ¢ a b ¢
= 4deosIx +sinlx= = sinA  sinB  sinC §in75°  sin45°  sin60°
(b) Suppose I = cot’(sec™!2) + tan® (cosec™'3) SN (D)

i 3+1
= I=cot?(60°) + tan? +( cot 1\!971 (4
( ) ( ) aisiﬂ’?Soch 2\/§J 7(\/54’1)5
{ cosec Tt =cot T t? - I} sin 60° (\6\ \/E
2
= I:l+tan2{tan_1—]——):-l-+£:£ 1
3 8/ 3 8 24 : —=
and b_sm45° ¢= V2 =28
(a) We have given, sin 60° NE) Je
a b ¢ A
cosA  cosB  CosC
Now,
- a = b o c 2ﬁ
(b2 +c%-a2) (a2+c2-b2) (al+b2—¢?) 2a—b=7=-c=ﬁc
L 2be J \ 2ac J L 2ab J g

26. (c) We have given, cot 2x . cot3x = 1 (given)
= ¢082x.cot3x—sin2x.sin3x=0
= cos(2x+3x)=cos 5x=0

= b2+c2—a2=c2+az—b2=az +b2_02
= ad=btl=cd=a=b=¢
Thus, AABC is an equilateral triangle

3 2 Hence5x =—,—,—,—,—,
So, Area of AABC = T.a (Given, a = 6 cm) 222 2 2
\/_ But0<x<rm
:_3.(6)2:9J§cm2 = Xzi’B_R’E 7_?'{,9_%
4 107107107107 10
(¢) Since tan o, tan {3 are roots of 7x* - 6x + 1 =0 Thus only five values of x are possible.
6 : 2 100
Sum of roots = tan 0.+ tan B = = ...... ) 27. (a) S.mce, cos“X € [0,.1] =cos x e [0, 1]
7 and sin’x € [0, 1] = sin!%x e [0, 1]
1 . Hence, cos!® x — sin'® x = 1 is only possible when
Product of roots =tano . tan = — ... (11) 100y — 1
7 cos'™x
6 = cos?x=1l=x=nn+0=x=n7
fan o+ tan B [;J 28. (b) InAABC,A+B+C=n
~tan (o + B) = 1- tanc.tanp S 1 Taking tan both side, we get
1_5 = tan(A+B+C)=tanm =10
= o+ P =45 = 20+ 2B = 90° - tanA +tanB+tanC —tan A tan Btan C 0
Which means 3™ angle of triangle is 90°. 1—tan A.tan B — tan B.tanC — tan C. tanA
Hence, triangle is right-angled triangle. = tanA.tanB.tanC=tan A +tanB +tan C
Now consider, 1
5 = CotA.CotB.Cot C=
(tana—tanB]:J(tanu+tanB)‘—4ta110:.tan[3 tan A +tan B + tan C
1
_ (5]2_4{1]_& 3
7 w1 , ‘ 25in12°sin 48°
29. (¢) LetI=sin12°.sind8° == ——m—
_ tano—tanfp 1 2

T, S T

~ 2tan(a-p) _(ﬂ\
and(a_ﬁ)ilftanz(afﬁ)_ 7 jI_I[JngI 1]_J§1

= I'= %[003(360) —0s(60°)]

= 207 2B = triangle is not an isosceles triangles. 2 4 2 8



w
=

o
[95]

sinl17°
o117

@) Let I_cosl?“—sml?"_ e cosl7¢
T cosl7o+sinl7° o, sinl7°
cosl7°| 1+ -

cosl7°

_ tan45° —tanl17°

1+ tan45°tan17°
=tan (45° - 17°)=tan 28°
= tan (90° — 62°) = cot 62°

o

45
(b) Lett=tan22.5° = fan Z

45\
45Ju B 2tan[?j

Now, tan45°=tan(2x— i
2 2[45)

1-tan”®| —

2

2t

=>l=——=t"+2t-1=0
1-t
Qt:—Zi\/4+4:71iﬁ

Z
:>tan(%]g = —liﬁ Dtan[%s)o = —1+('\/5)

{.. In I*' quadrant tan is positive}

() Now, cot 22.5°= L 1

tan22.5° _14

\/5:]+J§

which is also an irrational number.

(III)Since, tan22.5°—cot22.5°= —1+ V2 - (1 +s/§) =-2

which is not an irrational number.
(b)
(d) We have,
ptan (6 —30°) = q tan (8 + 120°)
p _ tan(0+120°)
q  tan(0—30°)

 sin(0+120°) cos(6 —30°)
" cos(6+120°) sin(6 —30°)

Using componendo and dividendo rule,

__p+q  sin(8+120°) cos(B — 30°) + cos(6 +120°) sin(6 — 30°)

p—q  sin(®+120°)cos(6 — 30°) — cos(6 +120°)sin(6 — 30°)

p+q _ sin[(8+120°)+(8-30%] sin(90° + 20)
p—q sin[(0+120°)-(0-30°)]  sin(150°)

_ pta_sin(90°+26)
P—q [L]
2

(d)

=2co0s20

(d) We have,

AnB=10

So,(AxB)n (B xA)=10x 10=100.

(b) Suppose p(n) =7"—6n= (6 + 1)* - 6n

Using Binomial expansion, we get
:1+6n+“c262+“c363+ ..... + 6" —6n

= I H 6506+ 6F w6

= 1436 (Mo, + 1006, R6+ 0 +67%) {550~ 100}

= [-4-35 tn Whete s ~"e..1. 106, 5% 64768

So, when 7" — 6n is divided by 36, the remainder will be
1

(¢) There are 4 lines, then the maximum number of
intersection points are 4(:2 =6

And maximum number of intersection of circle with 4
lines are 4 x 2= 8.

Thus, the required intersection point =6 + 8 = 14.

(c) We have,

=—[2a+@- l)d]}

%[231 +@-bd] 2 5
::?—"'—2 {'.'S“'—
q 2

J[2a+(@-Dd]

 Jestipelld g

2a+(q-1)d q
= 2aq+q(p-1d=2ap+p(q-1)d
= 2a(q-p)=d(q-p)
= 2a=dord=2a
This, the common difference is equal to twice of the first
term.
(a) Giventhat, (x — D2+ (x—-3)2+(x-5)2=0
= x2-2x+1+x*-6x+9+x2-10x+25=0
= 3x2-18x+35=0
Discriminant D = (-18)2-4x 3% 35=-96<0
Discriminant is negative. So, the given equation does
not have any real roots.

(@ English  Hindi

1)
8%
N

Sanskrit
Given, total student = 240
Since, 10 student failed in every subject.
Hence, Remaining total = 230
Now, According to question,



atb+c+d+e+f+g=230 i)
andb+c+d=110 .(ii)
ande+f+g=60 ...(111)

Using equation (ii) and (iii) in equation (i), we get
= a=230-(110 + 60) =60

Sol. 41 to 42

41.

42.

43.

Given that,
EP+ LR L,=0= Z ~wadZ, =W

@ |4 :l]’:l
(O]

Zy
l+Re ﬂ :1+Re = :1+Re(m2)
2 Z 2 2 2

(O]
2
[0}

(b) Now,
2

=0
(d) Let the required terms of the given AP are-
a-2d,a—-d,a,a+d,a+2d.
According to the question,
(a—-2d)y(a—d)a(a+d)(a+2d)=229635
= a(a?— d?) (a2 - 4d3) = 229635 (1)
'+ a—-2d,a-d,a+2d arein G.P.
s (a-dP=(@-2d) (a+2d)
= (a—d)2=a’?—4d?
= 5d2-2ad=0=d(5d-22)=0=5d=2a ..(i)
Solving equation (1) and (11), we have,
d=6.
(¢) Using the value of d in equation (ii), we have,
Sx6=2a=a=15
The required terms of A.P. are 3, 9, 15, 21, 27.
So, required sum =3+ 9+ 15 + 21 + 27 =75.

For. 45 and 46:

45.

48.

We have, (8 + 3\/7)20 =U+V sald)
and B-3W' =W (i)
Here,o<W<|]

Now, adding equation (i) & (ii), we have,
U+V+W=@+3DP +@-3D*

R.H.S. is an even number.

Also,0<V <1, 0<W<landU is an integer
= V+Wisaninteger = V+W=1

(d) So,V+W=1

® wivyw= (8+ 3ﬁ]2° (s = 3ﬁ)2°

[(saa)s-5)]”

== (64 xc 63)20 = 120 =

47.
48.

Sol. 47 and 48 :

The given equation is as follows,
a2 BI- 2+ (2-adx+Z@2-bvH=0 ..(1)
Since, equation has equal roots = D =0
= [b2(c2-ad)P—da?c? (b2 -c?) (a2 + b3 =0
= bHc?-a?)2-4aZc? (b2 -c?) (@2-bH) =0
Solving above equation, we have,
bt (c.‘22 + a21)2 = éia‘* A=b? @+ ) =2a2c?
R
a%, b% c? and in H.P.
(c) Option (¢) is the correct option.
(¢) Let o be the required root of the given equation.

b2(c® —a)
Now, Sum of roots = ——=———>——>~
A a“(b” —¢c°)

_b2(c2 —a?) b2(c2 —a?)
ST =.3,3 13
a“(b” —c7) 2a°(c" -b7)a
Sol. 49 and 50 :
3 -3 4
Wehave: A=|2 -3 4
0 -1 1

49.
50.

Sl

So, Determinan

A|=3(-3+4)-2(3+4)+0=3-2=1
A(adjA)=|A|I=11=1L

(d) Option (d) is correct option.

(a) Now,
1 -1 0
adj(A)=[-2 3 -4
-2 3 -3
So,
. | 1 -1 0
_1 &
S ==| - -4
A ‘Al{Adj(A)) 75 8
3 3 -3
1 -1 0
= Al=|2 3 -4
-2 3 -3

(a) Given that, (21 + 63 + 2712) x (i + aj e Bﬁ) =0

i j k
=2 6 27=0
1l a B

= i(6p-27a)-j(28-27)+k(2a-6)=0

Comparing both sides of above equation, we get:-
6B -270=0= 2B =9

27
2B-27=0=B= % and20-6=0=0=3

27
So,3a+2p=3x3+2x 5 =9+27=36



52,

53

54.

55.

(b) Let m= |5 x E\-!-\/g
 [i][sin 0]+ 3 [f||cos
— [a}5][Isin®] + V3 |cosé

m will be max if (sinf + J3 c0s0) is maximum

5.13|

Now, for its maximum, d—%(sin 0+ \/5 cos 8) =0
écosefﬁsine =0

1
= tanf=—==0=30°
NG

(a) Since, (a+2b) & (53— 4b) arc perpendicular vectors.
=>(a+2b).(sa-4b)=0

= 5[a]° —4a.5 +104.b —8|E|2 -0
=5x1+63.b-8=0 S, |5|:|1;|:1
=> 6[a[b[cos0 = 3

ﬂl.lcasﬂ:l:cow:i
2 2

1 1
= 20_1=2x——1=——
So, cos20 = 2cos°0 — 1 7 5

N 0 + cos20 . 0
Ww. cos0 + ¢ =———=
oW, Cos! 0s 573

(@) E D

A B

In a regular hexagon,
AB=2FC
= AB=-2CF

n=-2
Also, AD = 2BC

m=2
Now,mn=2(-2)=-4
(¢) Given that,
=i+ },5 = 3 +k
Since, E,E,E has same length.
=l :‘B;: le|=V1+1=+2
Let O be the angle between the vectors.

0+1+0 1

“xz 2

56.

37

58.

(@) Take E=i+k=[c|=VI+1=42
£=1+0+0=l
iz 2

All € the conditions are satisfied. So, it can be vector.

(1) Take 6:#:@:1\/1“6“:&:\5

3 3

and cosBO =

-1 4
s _3°3 1
FERERE

- All the conditions are satisfied, so it can be vector ¢
(d) The Slope of the diagonal along the line x — 2y =1 is

and cos =

ml:E

and the slope of the diagonal along the line 4x + 2y = 3 is
m,=—2
1

Now, m, m, = 5(*2) =—l=mm,=-1
So, Diagonals are perpendicular to each others.
= The quadrilateral ABCD is a rhombus.
(b) Given equation of ellipse, 4x% + 9y2 =1
Here, a :landb :l

2 3
Since, P(x, y) is any point on the ellipse.

1
S0, PQ+PR=2a=2x 5:1.

(b) R(10, 14) Q(8, 12)

S(x,y) P(2,4)
Let O is the intersection point of S(x, y)
So, O is mid point of P and R.
:}05[10+2’14+4) - (6.9)
2 2

Also, O is mid point of S and Q.
) 0:[x+8 y+12]

2

2 2

x+8 y+12
:(6,9):( LA ]

Comparing both sides, we have,

Now,x+y=4+6=10



59,

60.

(a) Given, (x*—4x+3) +(y2-6x+8)=0
= x-NE-D+y-4HF-2)=0
So, all the possible ends of the diameters of given circle

are (3.4),(3,2), (1,4 and (1, 4). 63,

Also, Radius = JE and center = (2, 3)

So, the required pair of ends of diameters are
(D) (1,2) & (3,4)and (II) (1, 4) and (3, 2).
®) 5

P(4k, 4k)
i3
|

|

- >X
M

<

A |
(0,0) !
I
|

v y=77kx QAk, 4k)
Let ZPAM = and ZAPM =
From figure, we have,

ZPAQ = ZPAM + LQAM

=000 = 20

In right angled AAMP,

64.

AM=PM=4k=0a=0 65.

o+P+90=180=200=90° = o =45°
Hence, ZPAQ = 20, = 90°

Sol. 61 and 62

61.

62.

(¢) Let O is centre of circle x* + y% = 100, radius = OB =
OC = 10 units.

BC=+/(6+8)2 +(8-6)* =200 =1042
0B2 + 0C? = /100 + 100 = /200 = 10v2

In ABOC, OB? + OC2 = BC2 = (10v2)* =200
A

A

(6?8)(8(56)

-
Af
So ZBOC = 90° (By converse of Pythagoras theorem)

3n
ZBAC=450r 180°—45°= — &

4
(Angle subtended by a chord at centre is double than the
angle at any point on circle)
Option (c) is correct.
(d) Since, the point A can be taken at any point on the

y . 5 X b
circumference of circle which subtends Z to the chord so

coordinates of A cannot be determined due to insufficient
data.

(a, b)
D cG,

@ .

A (2,3) B(4.3)

We know,
In isosceles trapezium diagonal bisect each other. O is
mid point of AC and BD.

o=(3:3)-(5)

22 2 2

a=3,b =1 (equating x and y coordinates of Q)

D@ b=@3,1)

(c) Since Diagonal of Tsosceles trapezium bisect each
other then let intersecting point of diagonal is O.

Coordinates of O is (ﬂ ,ﬂ} ie (I,QJ
2 2 2

DRE 1 2Y% 4 222 4 3K ¥ BY + 32

(D)

(b) Given sphere :
—-6=0
Divide equation (1) by (2)

2

= X ?

2 3 3 3
+y +z2°+—Xx+—y+—2z-3=0
- Tl R

4 4

a2 2 9
radiusofsphere:\j[ﬂ +(§] +[E] +3= 2+3:ﬁ

53

radius = ——
4

54/3
Diameter of sphere = TJ_

(d) Centre of sphere is C [_—3,_—3,_—3]
4 4 4
4x + 8y + 8z + 15 = 0 is the only plane which satisfy the
centre of sphere -3 +-6-6+15=0=0=0
Option (d) is correct.

Sol. 67 and 68

2planesarex+y+z=1and2x +3y—4z=8.
(b) Leta,b, ¢are dr's is of lines of formed by intersection
of planes then the lines is perpendicular to normal of both
planes.
atb+c=0 (1)
and2a+3b—-4c=0 ..(1)

a b c i gy ..
T TR # (Solving (1) and (i1)
a=-T7hb=60c=A
Dr'sor<-7,6,1>.




68.

43(12 _m2 _n2)243(4_9_ﬁ_ij - X£:6 75.
8 86 86 86
Sol. for 69 to 70
We have
L:x+y+z+4=0=2x-y—-z—8and 76.

69.

70.

7L

72

13.

74.

(@) DC'sofline:Sarel, m,n

-7 6 1
= —m=—rm—n=—e
V86~ 86 &6

P:x+2y+3z+1=0isaplane.
(¢) LetDr'sofline<a,b,c>
Since, line L obtained by intersection of planes x +y + z
+4=0and2x-y-2z-8=0
So,a+b+c=0 (D)
2a-b-¢c=0 sldi)
(line is perpendicular to normal of both plane)
a b c

18T 21 ~1=3
=a=0,b=3Ac=-3L
Dr'soflineis<0,3,-3>0r<0,1,-1>

(d) To find point of intersection of L and P.

The point must satisfy both line L and P.

From option (d) (-4, -3, 3), will satisfy both line L and
plane P.

So, option (d) is correct answer.

= ) (solving (i) and (ii)

(a) We know, T

{x} + [x]=x=x—[x] = {x} (where {x} is fractional
port of X.)
0=x-[x]1<1
-1<[x]-x<0
o] y < 0
[¥]==1

(a) Given, f(x)=4x + 1, gx) =kx +2
fogx)=4kx +2)+1=4kx +9
gofix)=k(dx+1)+2=4kx +k+2

(+ 0<{x} <L)

fog)=gof ) =g=k+2=k=7 79.

(b) Given, f(x) = log,, (x* +2x + 11)

For minimum and maximum

f(x)=0

sz—+2:0 (sin, x2+2x + 11> 0)
x“+2x+11
At, x =~ 1, we get minimum value of f(x)
fi-1)=log,, 10=1

(d) Given, 80.
-3
limL
x»3X—-3
Finding LRL and RHL at x = 3
x—-3 —(x-3
ILHL= It —-I |:—( ):71
sogde XD x-3

e 8

-3 -3
O . O ) SO
xos3" x-3 x-3
LHL # RHL, limit does not exist.

(b) We know

: I T
Maximum value ofa cos x +bsinxis va~ +b

So Maximum value of acosx +bsinx+cis ¥ a?+b? 4 ¢
(c) Given
) =4+ 1=>fx)=x2+1
fldx) = 16x2 + 1
(f(2x))? = f(x) x f{4x)
(@Ax2+ 1P =x2+ 1) x (16x2+ 1)
(f(2x) is GM of f(x) & f(4x))
16x1+1+8x2=16x2+ 16 x2+1 +x2
= 9x2=0
x=0

One real value of x is possible.
(d) We are given.
f(x) = [x]*-30[x] +221 =0
[x] _ 30+ /900 — 884 _ 30+4

2 2

[x]= 170r13.
Integral value of x and 17 and 13.

Sum of integral solution of f{(x) = 30.
(b) Given, f(x) = 9% — 8/x , g(X)=9x — 8/x 1
Lets take x = 2,
g =92 -8t—1

8+10 18 -1
t= = t=—or—
18 18 9
IZlor_—l
9
— le,a

g(x) = 0 has only one real root which is an integer.
(b) lim (sec6 —tan6)
T

65~
2

lim (secO —tan0) = lim l_sme[gfm‘mj
T n cos® \O

lim ( T 9] — 0 (Using L. Hospital Rule)
n\—sinod

8->
2

(a) Given f(x) = f(y)

Let f(x) = x" and f(y) = y"

fxy) = (x y)"

fQ)=4=4=Q2)0" =n=2

fxy) = (xy)?

TOROR



Sol. for 81 and 82

81.

82.

(¢) Given fog(x) = cos? Vx , 20 f(x) = |cos x|
If we take option (¢)

1(x) = cos?x, then g(x) = Vx

fog(x)=cos” V/x and gof (x) = Veos” x =|cosx|
f(x) = cos?x

$0 option (c) is correct.

(a) If f(x) = cos?x then g(x) = Jx |

so that fog (x) = cos® x

Sol. for Q.83 and Q.84
Given f(x) = [x]? - [x?]

83.

84.

(b) According to the question

£(0.999) = [0.999]% —[(0.999)3]

=0 — [value lies b/w 0 and 1]

£0.999)=0-0=0 ..(i)

f(1.001) =[1.001]12 — [(1.0001)}] =1~ 1=

Adding (1) and (i1)

f(0.999) + f(1.001)=0-0=0

(b) Given,

f(x) = [x1* - [¥?]

Let us check continuity of f(x) atx =0

LHL= lim =[0-h]2-[(0-h)?]=(1)2-0=1
x—0"

)

_ lm _ 2 o) -
RHL=_ "ML =[0+h]*~[(0+h’]=0-0=0

LHL # RHL, so f(x) is not continous at x = 0
Let us check continuity of f(x) atx =1

LHL= lim =[1-hP-[(1-h?=0-0=0
x—1

RHL = 1im+:[1+ hPF=[(1+hP]=1-1=0
x—1
f(x) is continuous at x = 1 or LHL = RHL

Sol. for 85 to 86

85.

86.

. T
(x) = cos2x + x on [ 2,2}
(b) fE)=-2sin2x+1

for maxima & minima f'(x) = 0

sin 2x = l
2

5 L
X= 1or—ﬂ(Not in interval) of —H,E
120 12 2 "2

. T,
So, maximum value of f(x) occurs at X = — ie

T T \/g n

f[—):cos—+—:—+—
12 6 12 2 12

(a) Find the value of f(x) at boundary of interval i.e at

=TT 72
x77 and X—2

So, minimum value of f(x)? = — (1 + g]

Sol. for 87 and 88

88.

Given,

4
Area bounded = 3 squar

Ozzj:ydx

3
4k 4 D 2
3_2j0 JE&dx:3 _2&3(1(] =1=k
= k==x1 (sincek>0)

= k=1

(a) So equation of parabola is y2 = x (k= 1)

1

4a=1,a= pr ;
Area of parabola y? = x and latus rectum at x = 7 18

3

1 =
:2."6_1&dx:2x§[i-]2 :%xé—:%sq.units

Sol. for 89 and 90

89.

90.

91.

(a) Given differential equation is
d

ydx+(x7y3)dy:0:>_y: 3y
dx ¥y =X

Order = 1, degree = 1
(d) Given differential equation is

dx 3 dxk 1 5
y—+X:y > —+X—= y
dy dy i
(Linear differential equationof form & +px=0)
Y
1
[~dy
If=e?Y =y

x (LE)=[1H y?dy = xy =] y¥dy = 4xy - y* + ¢
(d) Given f(x)=|x2-x-2|

x2 —X—Z;xe(—m,—l]u[Z,vJ)
—( 2 ~x—2);xe[—l,2]



_(8—18) 10
- 3 /) 3

92. (b) f(x)=|x2-x-2|

x2 —x-2x e(~o0,~1]U[2,%)

- 7(}(2 ﬁX*Z);X e[~1,2]

Let I:Jff(x)ctn: —J'lz(xz _x—Z)dx+Ij(x2 -x—2]dx

= —+ =
6 6 6 6 6
Sol. For 93 and 94

let f(t) = 1n(t+\/1+t2)

Putt=—tin (1)

(-t :ln(\h+ 2 —t) :ln[:jﬁ?]

= —ln(t+ 1+t2) =—f(t)

= f-t)=—1£1)

f(t) is odd function and g(1) = tan (1)
Putt=—tin g(t)

g(—t) = tan(f(—1)) = tan (- f(1))

[ f(t) is odd function]

=—tan (f()) = - g(V)
So, g(t) is odd function.
93. (c) Both statements I and IT are correct.

94. (b) we know that g(t) is odd function then Jﬂﬁ g(t)dt=0

Sol. for 95 and 96

Letf: (-1, 1) — R be a differentiable function with f{0)

=—landf (0)=1
95. (d) h(x) = f(2f(n) + 2)

Differentiate both side w.r.tx

W (x) = F2f(x) + 2) 2f(x)

h'(0) = F(2f(0) +2) - 2 F(0) = F(=2+2).2 (1)

=£(0).2=(1)2=2[ f(0)=—1and £(0) = 1]
96. (a) gm)= (h(x))

Differentiate both side w.r.t x

g =20 ). h'E®

97.

98.

g'(0) = 2(h(0)) . h'(0)
[-h'(0) =2]
[ F(0)=-1]
=2f(2+10)+2).2
=22 ED+2)=20).2=(-2).2=-4.
(¢) Given that g(x) = sinx + cosx + 1
J.Z dX. = .2 = 1 X
0 g(x) Y0 sinx+cosx+1

= 1
:Joz 13 T g%
2tan—
2 4 24

1+tan2{[
2

n 1+taﬂ2x
2tzamx-i-1—tam2 X+l+tan2 i
2 2 2

I+tar121.IE
2

2 X
T SecC =
:.[0272dx
2(1+tan§]
2

let 1+tan£:t:>lsec2—’idx =dt
2 2 2

whenx =n/2 thent=2, and whenx =0 thent=1
2

- 1dt=[1m]2 =In2-Inl=h2
1t 1

(c) Given that f{(x) = sinx and g(x) sinx + cosx + 1

T fx) il sinx
LetlI=|2——dx=|2——dx ...
0 g(x) 0 sinx+cosx+1
sin[Tc J
- 2
I:IZ 2 dx
0 (= T
s1n[-——x)+ccs(—-—x}+]
2 2
2 cosXx
I=|2—M (i1)

- X
0 cosx+sinx+1
Adding equation (i) and (ii), we get
SinX + CosX

5
2d=|2—————dx
0 sinx+cosx+1

B 1
:J-Z[l—%]dx
0 sinx+cosx +1

i
= 1
22— dx

0 sinx +cosx+1
from solution of previous question

= j'og 1dn -

T
ZI:J.Oi'ldxfln2:%71n2

n In2

4 2



Sol. for 99 and 100

99.

100.
101.

102.

103.

( 1 5 )
et 2 g nfi & HE dx
IVK +1 J.L.l'x +1 )<;2+IJ
( 2
= 2 =
72".[ o }:12+1Jdx
:2[% x2+1+%ln x+~;‘x2+l)—21n(x+\fx2+l)+c

:xVx2+1+ln(x+v'x2+1)—4ln(x+~u'x2+1
:xx/x2+1—3]n(x+\fx2+l)+c

=U(x). V(x) - 3In {U(x) + V(x)} + ¢

U(x) = x and V(x) = Vx* +1
(b) Now, [UX(x) - VX(x)|

=x2-@x+ ) =2-x2-1=-1=1

@ UV = X\/Xz +1= \/x4 +x2 = \/xz g
(d) Line of regressionof x on y

x—-3y+4=0

= x=3y—4

= bxyZ $

Line of regression of y on x

2x-Ty+8=0 —2x+8
B Al

(b) Mean =

n(n+D2n+1)

6n
780n=n(n+1)(2n+1)
780 =2n%+3n+1
20?2 +3n-779=0
Cn+4D)(n-19=0

130 =

y Luul

R=——10

41
= n=19 (= n= -y not possible)
(¢) Three distinct natural numbers are chosen from
1 to 10.
n(s) = 10c;
Favourable outcomes = (1, 2, 3), (2, 3,4), (3,4, 5), (4, 5,
6),(5,6,7),(6,7,8),(7,8,9), (8,9, 10)
n(E)=8
P(E - n(E) 8 _ 8x7!x3! 8x3x2xl 1

10! 15

S n(S) 104

T 10x9x8 15

104.

105.

106.

107.

108.

(¢) Given that A, B, C are mutually exclusive and
exhaustive events
P(A) + P(B) + P(C) =1 (D)

3
Given 3 P(B) = 4P(A) = P(A) = 1 P(B) ..(11)

and 3 P(C) =2 P(B) = P(C) = = P(B) ...(iif)

w | b2

Put (i1) and (i11) in (1), we get

3 2
JP(B)+P(B)+ZP(B) = 1

9P(B) +12P(B) + 8P(B) _
12

28 =1=PB)= -
12 29
Put the value of P(B) in (ii), we get
3 3 12 9
PA) =—PB)=—x—=—
(A) 4 (B) 4 * 29 29
(c) Number on facesondieare 4,4,5,5,5,6

n(s) =6

1

P(getting 4 or 5) = %
(a)

2B, 4y
6w

To get all 3 balls of same colour, ball drawn must be
either yellow or white with replacement.
Required probability

2 2 2 4 4 4 6 6 6
S M Wi A M

12 12 12712 12, 12°12 12 12
__8 64 216288 1
1728 1728 1728 1728 6

(a) Here A, B and C are independent events
4 3

5
P(A)fg:P(B)f S:P(C)fz
= 4 1
and P(B)=1-P(B)=1- =%
NI T L L
“PANBNO) = PAPBPO =Zx x5 =g

(a) Vowels =0,0,0and consonant=72LGY
Number of words form from letters of word ZOOLOGY

7!
~ 31

Number of words in which consonants and vowels

occur alternatively n(E)
=Z*L*G*Y=41x3!
n(E) 4!x3!x3! 3x2x3x2 6
nS) 7!  7Tx6x5 35

. PE)= =



109.

110.

Mean deviation

5 8

112,

113:

(b) First 100 natural numbers
n(s) = 100
Number from 7 to 100 satisfy
X2 +x>50

n(E)=100—6=94

E 94 4
P(E) = il 1 _7
n(S) 100 50
(b) Mean of 10 natural numbers
1+2+3+.....+10 10x11
10 S 2x10
[1-5.5+|2—5.5|+[3-5.5]+...+[10-5.5|
10

_45+435+25+41.5405+05+1.5+2.5+3.5+4.5
N 10

X= 5.5

2 g
10

9
(b) Given that Y%, =855

=1

9
We know that variance (62) = X2 — (Mean)?
i=l

N

2 855

i ¥

855

= 6 +M?=——=95

. X t+Xg+ Kzt tX
(d) Given that, =12 =3 &

= R +x, = 0X
Mean when x_ is replaced by k.
X +X2 + X3........+Xn_l +k

New mean =
n

X X EX3 Xy g H Xy Xy +k

n
DX X, + k

n
(b) *+ Fair coin is tossed till two heads occur in
succession.

P(the number of tosses required in less than 6)
= P(HH) + P(THH) + P (TTHH) + P(TTTHH)

(4 () ()
:GWI‘GTL S 1

2\16.

B
32

- !
2

| —

114.

1185
116.

117.

118.

119.

(b) From the given information

White = 2 White = 3
[Black=2 | |Black=2 |
A B

E, = One white ball transferred from A to B then urn A
contains White = 1, Black = 2 and urn B contains White
=4, Black =2

E, = One Black ball transferred from A to B then urn A
contains White = 2, Black = 1 and urn B contains White
=3, Black=3

F = One white ball is drawn from urn B.

P(F)=P(E,)) . P(F/E,) + P(E,) . P(F/E,)

2 4 2 3 8 6 14 7
S X— X — b — = —=—
4 6 4 6 24 24 24 12
(@
(d) n(s)=6x6=36

Sum of the numbers on the faces 9 = (3, 6), (4, 5), (5, 4),
(6, 3)
Sum of the numbers on the faces 10 : (4, 6), (5, 5), (6, 4)

P (sum 9 or 10) = 2
36

T T 29
P (sum is neither 9 nor 10) = 1- 3 = 36
(a) Here,n=6 ) i
20 1
p = P(Suffering from disease) = 100 9

1 4
q = P(Not suffering from disease) = 1 - 3 = 3

Pxz24)=PEx=4)+PE=5)+Px=26)

~ 4 5.5 5 1 6
“a3) (3) u(3) () al3)
=Cey=| |=| +7es|=| | =] +°¢6| =

4(5 5 s/ \s e\
6 16 6 4 1
7ﬁxsi6+§x576+576

~#[15x16+6x4+1]
5

_240+24+1 265 53
15625 15625 3125

(d) When three dice rolled and no two show same faces
n(s)=6x5x4
n(E) = n(one of the faces shown is an one) =3 (1 x 5% 4)
=3x5x4
3x5x4 1
6x5x4 2
(a) Let x, v, 7z are represent the numbers on three dice
possible outcomes such thatn<y <z
=(1:2:3) (1; 2,43, (15 2. 5)%(1: 2, 6): (1, 3,4): (1,3:5)
(1,3,6),(1,4,5),(1,4,6),(1,5,6),(2,3,4),(2,3,5), (2,
3,6),(2,4,5),(2,4,6),(2,5,6),(3,4,5),(3,4,6), (3, 5,
6), (4, 5, 6)

Total possible outcomes = 20

P(E) =



120. (d) Given that, mean X =np =6 )

andSD=pg =v2 =npq=2 ..
Divide (ii) by (1), we get

npq 2 1
np 6 3
1 2
chnowthatp=1*q:1*§=—
3
2
P=—
3

Put the value of p in (1), we get
nx—==6
3

n=9
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